Objective: The aim of this study was to determine whether the presence of bacterial vaginosis (BV) is associated with cervical intraepithelial neoplasia (CIN) and human papilloma virus (HPV) infection. Methods: A total of 588 women who had abnormal Pap smears and had finally undergone loop electrosurgical excision procedure (LEEP) in our institute from September 2002 to May 2006 were selected. The screening tests for BV were done in 552 of the 588, and BV was diagnosed if three of the following four findings were satisfied: presence of abnormal discharge, vaginal pH＞4.5, presence of clue cells, positive amine or whiff test. Five hundred and five patients had HPV typing tests by the HPV DNA chip. Forty two patients diagnosed with invasive cancer were excluded from this study. CIN was subdivided into low-grade CIN (CIN I) and high-grade CIN (CIN II/III) groups. Results: There was no statistically significant difference in patient characteristics between BV-present and BV-absent group. The incidence of CIN was significantly higher in the BV-present group (p=0.043), however, no statistical significance of BV on CIN was observed on multivariate analysis. HPV infection showed no significant relationship with BV. BV with or without HPV infection did not influence the incidence of CIN, regardless of the severity. Conclusion: There was significant correlation between BV and the presence of CIN, regardless of the severity of CIN. In addition, there was no significant association between the presence of BV and HPV infection.
INTRODUCTION
There are numerous risk factors for cervical intraepithelial neoplasia (CIN) and cervical cancer, such as young age at first intercourse (＜16 years), multiple sexual partners, cigarette smoking, race, high parity, low socioeconomic status. Recently, it was demonstrated that the initiating event in cervical dysplasia and carcinogenesis is likely to be infected with human papilloma virus (HPV). However, most women who are infected with HPV have no apparent clinical evidence of disease. Cervical cancer develops only in a small number of women with HPV infection. Moreover, pretreatment HPV viral loads do not correlate with prognostic risk factors. 1 It is suggested that additional cofactors partake in cervical carcinogenesis. Factors that may have a role in this progression include smoking, contraceptive use, nutrition and infection with sexually transmitted diseases (STDs), such as bacterial vaginosis (BV), chlamydia trachomatis and trichomonas vaginalis. 2, 3 As the abnormal vaginal flora can produce carcinogenic nitrosamines and BV is similar with CIN in epidemiologic features, we hypothesized that BV might have an important role in the development of CIN. 4 There have been several studies on this subject, but their results were not consistent. We subdivided the study groups into BV present and BV absent groups and compared the incidence of CIN.
Therefore, the aim of this study was to clarify the association of BV with CIN and HPV infection among Korean women who had undergone loop electrosurgical excision procedure (LEEP).
MATERIALS AND METHODS
Women referred to our institute from September 2002 to May 2006 for investigation of abnormal cervical cytology on the Papanicolaou (PAP) test were enrolled in this study. All patients were submitted to thin-prep PAP test, colposcopy and directed biopsy, and endocervical curettage. HPV test was done in the patients with no evaluating history. For STD screening, vaginal swabs for trichomonas vaginalis and candida species, polymerase chain reaction (PCR) for Chlamydia trachomatis and cervical cultures were performed. Pregnant or menstruating patient at the time of examination were excluded from this study. They were not treated with antibiotics or subject to surgical procedures before examination. BV is a common, treatable condition resulting from replacement of the normal hydrogen peroxide-producing Lactobacilluspredominant vaginal flora with anaerobic bacteria, e.g. Gardnella vaginalis, Mobiluncus species and Mycoplasma hominis. 5 Factors that increase the risk of BV are cigarette smoking, the use of intrauterine devices, frequent douches, multiple sexual partners, and early age at first intercourse. BV is known to be associated with many obstetric and gynecologic complications such as preterm labor and delivery, chorioamnionitis, post-cesarean endometritis, pelvic inflammatory disease (PID), postabortal PID, postoperative cuff infections after hysterectomy, and a possible connection with abnormal cervical cytology and CIN. [6] [7] [8] [9] [10] BV was diagnosed if three of the following four findings were satisfied: presence of thin, grey vaginal secretions coating the vaginal wall; vaginal pH＞4.5; presence of clue cell on microscopic examination of vaginal smear; positive amine or whiff test (Fig. 1 ).
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The result of PAP smears was reported according to the Bethesda III system (2001): atypical squamous cell (ASC), low-grade squamous intraepithelial lesion (LSIL), high-grade squamous intraepithelial lesion (HSIL). LSIL includes CIN 1 and koilocytotic atypia. HSIL includes CIN 2 and CIN 3. The result of cervical biopsies was reported according to the CIN classification system as mild (CIN 1), moderate (CIN 2), or severe (CIN 3) dysplasia or carcinoma in situ (CIS). 12 13 LEEP was performed in women with high grade CIN or with a discrepancy between cytologic and histologic results. Statistical analysis was performed by the student t-test, chi-square test and Fisher's exact test (when n was less than 5), and logistic regression analysis with SPSS ver. 12.0. All statistical tests were two-sided. A level of p＜0.05 was accepted as statistically significant.
RESULTS
Among the 588 patients who underwent LEEP, 552 patients had screening tests for diagnosing BV, and among them 505 patients had HPV typing tests by HPV DNA chip. A total of 510 patients, excluding 42 patients diagnosed with invasive cancer, were included in this study. Fifty six patients (0.98%) were positive for BV and 454 patients (99.02%) were negative for BV. There were no significant differences in baseline clinical and demographic characteristics between the two groups ( Table 1) . HPV testing of cervical cells was performed for 505 out of 588 patients, and 473 out of 510 patients in this study. Among 473 patients, 327 patients (69.1%) were positive for HPV infection. HPV was present in 41 patients (77.4%) with BV, and in 286 patients (68.1%) without BV. Table 1 also shows that there was no significant correlation between the presence of BV and HPV infection (p=0.196).
Comparison of the incidence of CIN (confirmed either by histology or by colposcopically directed biopsy or by LEEP) according to the presence of BV was performed ( Table 2) . Among the 454 patients without BV, CIN was diagnosed in 384 patients (81.8%). Among the 56 patients with BV, CIN was diagnosed in 53 patients (94.6%). The incidence of CIN was significantly higher in the BV-present group (p=0.043), but the multivariate analysis using logistic regression analysis revealed no statistical significance (p=0.081). The presence of BV was not associated with the severity of CIN (p=0.777). When CIN patients were subdivided into low-grade CIN (CIN I) group and high-grade CIN (CIN II/III) groups, low-grade CIN was present in 181 patients and high-grade CIN was present in 256 patients. Twenty one patients with BV had lowgrade CIN and 32 patients (12.5%) had high-grade CIN (Table 3) . HPV infection in this study also showed strong positive correlation with the incidence of CIN (p≤0.001) ( Table 4) .
DISCUSSION
CIN is known to be related to numerous epidemiological factors such as first intercourse at young age (＜16 years), multiple sexual partners, cigarette smoking, race, high parity, and low socioeconomic status. Many of these epidemiological factors are linked with sexual activity and with exposure to STDs. However, the pathogenesis of BV still remains unclear. As for the association between BV and HPV infection, this study showed that HPV infection had no significant relationship with BV (p=0.873) ( Table 1 ), but showed strong positive correlation with the incidence of CIN (p≤0.001) ( reported a similar study on the association between BV and CIN. 15 They used Amsel's criteria for BV diagnosis and performed control for HPV infection. This study concluded that in women with abnormal cervical smears, the prevalence of BV did not seem to be increased, and BV did not influence the histologic changes. There was no relationship between BV and HPV infection. These studies revealed different outcomes from one another probably due to the difference in their methods. Since CIN carries a variety of risk factors, it is important to control them between the study groups -especially the status of HPV infection which is known as a major risk factor of CIN. Meanwhile, the sensitivity and specificity of BV differ according to several different diagnostic criteria. Therefore, we should allow for the various diagnostic criteria applied to each study. Especially for clinical diagnosis, various diagnostic tools and interpretation skills are required, but bias may occur due to subjective opinions of clinicians. Furthermore, those factors such as coitus, douching, and cervical mucus may interfere with the diagnosis. Due to the reasons mentioned above, clinical diagnostic methods may result in different diagnosis according to different clinicians even when they use the same diagnostic criteria. Boyle et al. 16 reported that women with BV were not found to have CIN more frequently than women without BV. Furthermore, they demonstrated that the quantities of nitrosamines produced by women with BV did not differ significantly from women without BV. Chen et al. 17 reported that abnormal amines are closely related to the presence of BV, and can be eliminated by treatment with metronidazole. Pavic proposed a theory regarding the oncogenic effect of nitrosamines, and also discussed the possibility that nitrosamines may act synergistically with other agent such as HPV. 4, 18 However, according to recent studies, these results are questionable. In this study, BV was found in 56 (10.98%) out of 510 patients. In other studies, its prevalence varies; 32 to 64% in STD clinics, 12 to 25% in gynecology outpatient clinics, 10 to 26% in antenatal clinics. 4, [19] [20] [21] The low incidence of BV in this study must be due to the subjective opinions of clinicians, as explained above. The rate of CIN patients was considerably higher in this study. This study was done for the patients who have cytological abnormality on PAP smears. So, a study with a normal population may produce different results.
In conclusion, there was significant correlation between BV and the presence of CIN; however, no statistically significant relationship between BV and CIN was demonstrated by multivariate analysis. BV did not influence the severity of CIN. Moreover, there was no significant correlation between the presence of BV and HPV infection. We performed STD screening for population control, but the number of patients positive for STD was not large enough for our statistics. However, it leaves room for further study, because other risk factors for CIN such as cigarette smoking or sexual behavior were not taken into account.
